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IN THE UNITED STATES PATF.NT TRADEMARK OFFICE 

IN RE APPLICATION OF : 
STUART D. EDWARDS ET AL. 

: GROUP ART UNIT: UNKNOWN 

SERIAL NO. UNASSIGNED : 
(CONTINUATION OF USSN: 09/364,203) 

FILED: HEREWITH : EXAMINER: UNKNOWN 

FOR: RF TREATMENT APPARATUS : 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to the examination of the above-identified patent application on the merits, 
please amend the application as follows: 

TN THE SPECIFICATION 
In the specification , page 1, prior to the heading "Background of the Invention," 
please delete the entire paragraph beginning at line 5 and ending at line 8, and insert the 
following: 

-- Relationship to Copending Applications 

This application is a continuation of application serial No. 09/364,203 entitled "RF 
TREATMENT APPARATUS," filed August 16, 1999, which is a continuation of application 
serial No. 08/623,652 entitled "RF TREATMENT APPARATUS," filed March 29, 1966, 
now U.S. Patent No. 5,935,123, which is a continuation of application serial No. 08/295,166 
entitled "RF TREATMENT APPARATUS," filed August 24, 1994., now U.S.. Patent No. 
5,599,345, which is a continuation-in-part of Application serial No. 08/148,439 entitled 



"DEVICE FOR TREATING CANCER AND NON-MALIGNANT TUMORS AND 
METHODS," filed November 08, 1993, now U.S. Patent No. 5,548,597, by Edwards et al. 
each of which is incorporated herein by reference—. 

I N T H E CL AI M S 

Please cancel claims 1-32. 

Please add claim 33 as follows: 

33. A probe system comprising: 

an elongate member with a distal end and a proximal end; 
a handle at the proximal end of the elongate member; and 
an electrode deployment device positioned at least partially in the elongate 

member and 

including at least one retractable electrode that is inserted into tissue, 
penetrates tissue, and extends to a selected mass, the electrode having a non-deployed state 
when positioned in the elongate member and a distended deployed stated when advanced 
from the elongate member, 

the deployed electrode have at least one radii of curvature; and 
wherein the electrode is advanceable in and out of the elongate member. 
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Crystal Square Five-Fourth Floor 
1755 Jefferson Davis Highway 
Arlington, Virginia 22202 
(703) 413-3000 
Fax #: (703)413-2220 



Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
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RF TREATMENT APPARATUS 

CONTINUING APPLICATION DATA 

This application is a continuation-in-part of U.S. Patent 
Application Seriai No. 08/148,439 entitled "DEVICE FOR TREATING 
CANCER AND NON-MALIGNANT TUMORS AND METHODS", by 
Edwards et aL which is incorporatea herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates generally to an apparatus for the treatment 
and ablation of body masses, such as tumors, and more particularly, to 
an RF treatment system suitable for multi-modality treatment with an 
infusion delivery device, catheter, removable electrode, insulator sleeve 
and introducer, all housed in the catheter. The system maintains a 
selected power at an electrode wnat is independent of changes in 
current or voltage. 

Description of the Related Art 

Current open procedures for treatment of tumors are extremely 
disruptive and cause a great deai of damage to healthy tissue. During 
the surgicai procedure, the physician must exercise care in not cutting 
the tumor in amaRorthat creates seeding of the tumor, resulting in 
metastasis. In recent years, development of products has been 
directed with an emphasis on minimizing the traumatic nature of 
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traditional surgical procedures. 

There has been a relatively significant amount of activity in the 
area of hyperthermia as a tool for treatment of tumors. It is known that 
elevating the temperature of tumors is helpful in the treatment and 
management of cancerous tissues. "Hie mechanisms of selective 
cancer cell eradication by hyperthermia are not completely understood. 
However, four cellular effecis of hyperthermia on cancerous tissue have 
been proposed, (i) changes in ceil or nuclear membrane permeability or 
fluidity, (ii) cytoplasmic iysomai disintegration, causing release of 
digestive enzymes, (iii) protein thermal damage affecting cell respiration 
and the synthesis of DNA or RNA and (iv) potential excitation of 
immunologic systems. Treatment methods for applying heat to tumors 
include the use of direct contact radio-frequency (RF) applicators, 
microwave radiation, inductively coupled RF fields, ultrasound, and a 
variety of simple thermal conduction techniques. 

Among the problems associated with ail of these procedures is 
the requirement that highly iocaiized heat be produced at depths of 
several centimeters beneath the surface of the body. Certain 
techniques have been deveioDed with microwave radiation and 
ultrasound to focus energy at various desired depths. RF applications 
may be used at depth during surgery. However, the extent of 
localization is generally poor, with the result that healthy tissue may be 
harmed. Induction heating gives rise to poor localization of the 
incident energy as weil. Although induction heating may be achieved by 
placing an antenna on the surface of the body, superficial eddy currents 
are generated in the immediate vicinity of the antenna, when it is driven 
using RF current, and unwanted surface heating occurs with little 
heating delivered to the underlying tissue. 
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Thus, non-invasive procedures for providing heat to internal 
tumors have had difficulties in achieving substantial specific and 
selective treatment. 

Hyperthermia, which can be produced from an RF or microwave 
source, applies heat to tissue but does n ot exceed 45 degrees C so that 
normai ceils survive. In thermotherapy, heat energy of greater than 45 
degrees C is applied, resulting in histological damage, desiccation and 
the denaturization of proteins. Hyperthermia has been applied more 
recently for therapy of malignant tumors. In hyperthermia, it is desirable 
to induce a state of hyperthermia that is localized by interstitial current 
heating to a specific area while concurrently insuring minimum thermal 
damage to healthy surrounding tissue. Often, the tumor is located 
subcutaneously and addressing the tumor requires either surgery, 
endoscopic procedures or external radiation, tt is difficult to externally 
induce hyperthermia in deep body tissue because current density is 
diluted due to its absorption by healthy tissue. Additionally, a portion of 
the RF energy is reflected at the muscie/fat and bone interfaces which 
adds to the problem of depositing a known quantity of energy directly on 
a small tumor. 

Attempts to use interstitial local hyperthermia have not proven to 
be very successful. Results have often produced nonuniform 
temperatures throughout the tumor. It is believed that tumor mass 
reduction by hyperthermia is related to thermal dose. Thermal dose is 
the minimum effective temperature applied throughout the tumor mass 
for a defined period of time. Because blood flow is the major 
mechanism of heat loss for tumors being heated, and blood flow varies 
throughout the tumor, more even heating of tumor tissue is needed to 
ensure effective treatment. 

The same is true for ablation of the tumor itself through the use of 
RF energy. Different methods have been utilized for the RF ablation of 
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masses such as tumors. Insteaa z: heating the tumor it is ablated 
through the application of energy, "his process has been difficult to 
achieve due to a variety of factors including, (i) positioning of the RF 
ablation electrodes to effectively aoiate all of the mass, (ii) introduction 
of the RF ablation eiectrodes to ti~.e tumor site and (iii) controlled 
delivery and monitoring of RF energy to achieve successful ablation 
without damage to non-tumor tissue. 

There have been a number of different treatment methods and 
devices for minimally invasively treating tumors. One such example is 
an endoscope that produces RF hyperthermia in tumors, as disclosed in 
U.S. Patent No. 4,920,978. A microwave endoscope device is 
described in U.S. Patent No. 4,409.993. In U.S. Patent No. 4,920,978, 
an endoscope for RF hyperthermia is disclosed. 

In U.S. Patent No. 4,763,671 (the " '671 patent"), a minimally 
invasive procedure utilizes two catheters that are inserted interstittaily 
into the tumor. The catheter includes a hard plastic support member. 
Around the support member is a conductor in the form of an open mesh. 
A layer of insulation is secured to the conductor with adhesive beads. It 
covers ail of the conductor except a oreseiected length which is not 
adjustable. Different size tumors can not be treated with the same 
electrode. A tubular sleeve is intrcauced into the support member and 
houses radioactive seeds. The device of the '671 patent fails to provide 
for the introduction of a fluidic mecium, such as a chemotherapeutic 
agent to the tumor for improved treatment. The size of the electrode 
conductive surface is not variable. Additionally, the device of the '671 
patent is not capable of maintaining a preselected level of power that is 
independent of changes in voltage cr current. 

In U.S. Patent No. 4,565,200 (the " '200 patent"), an electrode 
system is described in which a singse entrance tract cannula is used to 
introduce an electrode into a selectee body site. The device of the '200 
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patent is limited in that the singte entrance tract fails to provide for the 
introduction, and removal of a variety of inserts, including but not limited 
to an introducer, fluid infusion device and insulation sleeve. Additionally, 
the device of the '200 patent fails tc pr ovide for th^ maintenance .ota 
selected power independent of changes in current or v oltage. 

There is a need for an RF treatment device which provides for 
multi-modality treatment of seiecteo tissue sites which includes a 
catheter with a single entrance tract for an RF treatment electrode, an 
introducer, an insulator sieeve ana a fluid infusion device. It would 
desirable to provide an RF treatment apparatus which maintains a 
selected power at the eiectrode inaeoendent of changes in voltage or 
current. 

SUMMARY 

Accordingly, an object of the invention is to provide an RF 
treatment apparatus which has a catheter insert adapted to receive 
interchangeable introducers and electrodes positioned in the insert. 

Another object of the invention is to provide an RF treatment 
apparatus which has a catheter insen with interchangeable introducers 
and electrodes, and resources to maintain the electrode at a selected 
power irrespective of changes in current or voltage. 

Still a further object of the invention is to provide an RF treatment 
apparatus, which maintains an eiectrode at a selected power 
independent of changes in current and voltage, and operates in the 
bipolar mode. 
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Yet another object of the invention is to provide an RF treatment 
apparatus with a needle eiectrode removably positioned in a catheter 
lumen, with resources to maintain the electrode at a selected power 
irrespective of changes in current or voltage. 

Another object of the invention is to provide an RF treatment 
apparatus which includes a removable introducer that is slidably 
positioned in a needie lumen, and resources are incorporated which 
maintain a selected power of the electrode independent of changes in 
current or voltage. 

A further object of the invention is to provide an RF treatment 
apparatus which includes an infusion device, catheter and a needle 
electrode, both removable from the infusion device which can remain 
positioned in a body structure to permit the introduction of a 
chemotherapeutic agent directly through the infusion device, or through 
a separate delivery device positioned in the lumen of the infusion 
device. 

These and other objects of the invention are achieved with an RF 
treatment apparatus that includes a catheter with a catheter lumen. A 
removable needle is positioned in the catheter lumen in a fixed 
relationship to the catheter. The needle electrode includes a needle 
lumen and a needle electrode distal end. A removable introducer is 
slidably positioned in the needle lumen. The introducer includes an 
introducer distal end. A return electrode can be included that attaches 
to the patient's skin. A first sensor, which can be a thermal sensor, is 
positioned on a surface of the electrode or the introducer. An RF power 
source is coupled to the needle electrode. Associated with the RF 
power source, return eiectrode and first sensor are resources for 

P \WPDOCS\PD\ZOMQV10i t ZZZ 

Attorney Oocket No ZOMD 10 ■ 1 9 



maintaining a selected cower at the electrode that is independent of 
changes in current or voitage. 

In another embooiment of the invention, the RF treatment 
apparatus includes a catheter with a catheter lumen. An insert is 
removably positioned in the catheter lumen, in a fixed relationship to the 
catheter. The insert includes an insert lumen and an insert distal end. A 
removable electrode is positioned in the insert. It has an electrode distal 
end that advances out of the insert distal end and introduces RF 
treatment energy along a conducive surface of the electrode. A first 
sensor is positioned on a surface of the electrode or insert. An RF 
power source is coupled to the electrode. Associated with the RF power 
source, a return electrode and first sensor are resources that maintain a 
selected power at the eiecirode wnich is independent of a change in 
voltage or current. 

In a further embodiment of the invention, the RF treatment 
apparatus includes an infusion device with an infusion device lumen. A 
catheter, including a catheter lumen, is at least partially positioned in the 
infusion device lumen and is removable therefrom. A removable needle 
electrode is positioned in the catheter lumen in a fixed relationship to the 
catheter. The needle electrode includes a needle lumen. An insulator, 
with an insulator distal end. is in a surrounding relationship to the 
treatment needle electrode. The insulator is slidably positioned along a 
longitudinal axis of the treatment needle electrode and defines a needle 
electrode conductive surface that begins at the insulator distal end. A 
first sensor is positioned on a surface of the insulator or electrode. An 
RF power source is coupled to the needle electrode. Resources are 
associated with the RF power source, a return electrode and the first 
sensor for maintaining a selected cower at the electrode that is 
independent of changes in voitage or current. 
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With the RF treatment aocaratus of the invention, an insert or 
treatment needle is removably arracned to a catheter and positioned in 
the catheter lumen, or the catheter :s removably attached to the infusion 
device and positioned in the infusion device lumen. An introducer can 
be slidabiy positioned in the insert lumen initially, to assist in the 
introduction of the catheter ana insert into a body structure. The 
introducer is then removed and the treatment needle substituted in its 
place. Temperature readings are taken adjacent to the tissue site in the 
vicinity of the electrode. Resources control the amount of energy 
supplied to the treatment site so nat RF energy is delivered at low 
enough power so that the tissue at the electrode is not desiccated, but 
sufficient enough to kill the cells cf the tumor. 

An electrode treatment device, consisting of catheter, insulator, 
and either an electrode or an intrcaucer, is removed from an infusion 
device following the delivery of RF energy to the tissue site. The 
infusion device remains positionec adjacent to or in the tumor. This 
permits the continued introduction of a chemotherapeutic agent to the 
tumor site, or subsequently, the catheter with electrode can be 
reintroduced and further RF energy delivered to the tumor site. 

Hardware and software, collectively "resources" maintain a 
selected power at the electrode include a power supply, power circuits, 
controller, user interface and display, a device to calculate power and 
impedance, current and voitage sensors and a temperature 
measurement device. The controller can be under microprocessor 
control. Imaging of the tumor, through ultrasound. CT scanning, and the 
like, can be utilized to first define tne boundaries of the tumor mass. 
Images of the tumor are then imported to a display, individual electrode 
needles are thereafter positionea :n or surround the tumor, and RF 
energy is then siowiy delivered to tne tumor. Prior treatment planning of 
the tumor assists in the effective ceiivery of RF treatment energy. 
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Through imaging, tissue cnaractenzation by monitoring the process, is 
achieved. The electrodes are usee in the bipolar mode. 

An electrode can be removec from the catheter and placed at a 
different location than the catheter to measure temperature, and deliver 
RF energy. Multiple electrodes are introduced through their respective 
catheters to tumor sites. 7 jmor sues are treated, through hyperthermia 
or ablation, selectively through the controlled delivery of RF energy. 
Temperature is monitored, and through the resources, a selected level 
of power is maintained independent of changes in voltage or current A 
variety of different devices can be oositioned and removed in the 
catheter. These include, introducers and electrodes. The treatment 
device of the invention permits a wide range of tumor treatment devices 
to be introduced to the tumor site for multi-modality evaluation and 
treatment purposes. The catheter or infusion device can remain 
positioned at the tumor site for an extended period for later treatment of 
RF energy or introduction of a chemotherapeutic agent. 

DESCRIPTION OF THE DRAWINGS 

Figure 1 (a) is a cross-sectionai view of an RF treatment 
apparatus of the invention. 

Figure 1(b) is a close up cross-sectional view of the distal end of 
the RF treatment apparatus of Figure 1(a). 

Figure 1(c) is a close up cross-sectional view of the RF treatment 
apparatus of Figure 1(a) t illustrating the proximal end of the insulation 
sleeve and a thermocouple associated with the insulation sleeve. 
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Figure 1(d) is a ciose up crcss-sectionai view of the RF treatment 
apparatus of Figure 1(a), illustrating the proximal end of the RF 
treatment apparatus of Figure 1(a). 

Figure 2 is an exploded view of an RF treatment apparatus of the 
invention. 

Figure 3 is a cross-sectionai view of the RF treatment apparatus 
of the invention illustrating the electrode, insulation sleeve and the 
associated thermal sensors. 

Figure 4(a) is a persoective view of the RF treatment apparatus 
of the invention with the infusion device mounted at the distal end of the 
catheter. 

Figure 4(b) is a perspective view of the RF treatment apparatus 
of Figure 4(a) illustrating the removal of the catheter, and electrode 
attached to the distal end of the eiectrode t from the infusion device 
which is left remaining in the body. 

Figure 5(a) is a persoective view of the RF treatment apparatus 
of the invention with the electrode mounted at the distal end of the 
catheter. 

Figure 5(b) is a persoective view of the RF treatment apparatus 
of Figure 5(a) illustrating the removal of the introducer from the lumen of 
the electrode. 
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Figure 6(a) is a perspective view of the RF treatment apparatus 
of the invention with the introducer removed from the iumen of the 
electrode. 

Figure 6(b) is a perspective view of the apparatus of Figure 6(a) 
illustrating the removal of the electrode from the catheter, ieaving behind 
the insulation sleeve. 

Figure 7(a) is a perspective view of the RF ablation apparatus of 
the invention with the insulation sieeve positioned in a surrounding 
relationship to the electrode which is mounted to the distal end of the 
catheter. 

Figure 7(b) is a perspective view of the RF ablation apparatus of 
Figure 7(a) illustrating the removal of the insulation sieeve from the 
electrode. 

Figure 7(c) is a perspective view of the insulation sleeve after it is 
removed from the electrode. 

Figure 8(a) is a perspective view illustrating the attachment of a 
syringe to the device of Figure 6(a). 

Figure 8(b) is a perspective view of a syringe, containing a fluid 
medium such as a chemotherapeutic agent, attached to the RF ablation 
apparatus of Figure 6(a). 

Figure 9 is a block diagram of an RF treatment system of the 
invention. 
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Figure 10(a) is a scnematic ciagram of a power supply suitable 
useful with the invention. 

Figure 10(b) is a schematic ciagram of a voltage sensor suitable 

useful with the invention- 
Figure 10(c) is a schematic ciagram of a current sensor suitable 

useful with the invention. 

Figure 10(d) is a scnematic ciagram of power computing circuits 
suitable useful with the invention. 

Figure 1 0(e) is a schematic diagram of an impedance computing 
circuit suitable useful with the invention. 

Figure 1 0(f) is a schematic ciagram of a power control device 
suitable useful with the invention. 

Figure 10(g) is a schematic ciagram of an eight channel 
temperature measurement suitable useful with the invention. 

Figure 1 0(h) is a schematic ciagram of a power and temperature 
control circuit useful with the invention. 

Figure 1 1 is a block diagram of an embodiment of the invention 
which includes a microprocessor. 

Figure 12 illustrates the use cf two RF treatment apparatus, such 
as the one illustrated in Figure 1(a), that are used in a bipolar mode. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Referring now to Figures 1 :ah 1 (b), 1 (c), 2 and 3 an RF treatment 
apparatus 10 is iiiustratec which can ue used to ablate a selected tissue 
mass, including but not limned to a tumor, or treat the mass by 
hyperthermia. Treatment soparatus 1 0 includes a catheter 1 2 with a 
catheter lumen in which different devices are introduced and removed. 
An insert 14 is removably positioned in the catheter lumen. Insert 14 
can be an introducer, a needle electrode, and the like. 

When insert 14 is an introducer, including but not limited to a 
guiding or delivery catheter, it is used as a means for puncturing the skin 
of the body, and advancing catheter 1 2 to a desired site. Alternatively, 
insert 14 can be both an introducer and an electrode adapted to receive 
RF current for tissue ablation and hyperthermia. 

If insert 14 is not an electrode, then a removable electrode 16 is 
positioned in insert 14 either during or after treatment apparatus 10 has 
been introduced percutanecusiy to the desired tissue site. Electrode 16 
has an electrode distal ena that advances out of an insert distal end. In 
this deployed position, RF energy is introduced to the tissue site along a 
conductive surface of electrode 16. 

Electrode 16 can be included in treatment apparatus 10, and 
positioned within insert 14. while treatment apparatus 10 is being 
introduced to the desired tissue site. The distal end of electrode 16 can 
have substantially the same geometry as the distal end of insert 14 so 
that the two ends are essentially flusn. Distal end of electrode 16 t when 
positioned in insert 14 as it is introauced through the body, serves to 
block material from entering the lumen of insert 14. The distal end of 
electrode 16 essentially can provide a oiug type of function. 
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Electrode 16 is then advances out of a distal end of insert 14. 
and the length of an eiectrcae conductive surface is defined, as 
explained further in this soecification. Electrode 16 can advance out 
straight, laterally or in a curved manner out of distal end of insert 14. 
Ablative or hyperthermia treatment begins when two electrodes 16 are 
positioned closely enough to effect bipoiar treatment of the desired 
tissue site or tumor A return electrode attaches to the patients skin. 
Operating in a bipoiar mode, selective ablation of the tumor is achieved. 
However, it will be appreciated that the present invention is suitable for 
treating, through hyperthermia or ablation, different sizes of tumors or 
masses. The delivery of RF energy is controlled and the power at each 
electrode is maintained, independent of changes in voltage or current. 
Energy is delivered slowly at low power. This minimizes desiccation of 
the tissue adjacent to the eiectrodes 16 t permitting a wider area of even 
ablation. In one embodiment, 8 to 14 W of RF energy is applied in a 
bipolar mode for 10 to 25 minutes. An ablation area between electrodes 
16 of about 2 to 6 cm is achieved. 

Treatment apparatus 10 can also include a removable introducer 
18 which is positioned in the insert lumen instead of electrode 16. 
Introducer 18 has an introducer distal end that also serves as a plug, to 
minimize the entrance of material into the insert distal end as it 
advances through a body structure. Introducer 18 is initially included in 
treatment apparatus, and is housed in the lumen of insert 14, to assist 
the introduction of treatment apparatus 10 to the desired tissue site. 
Once treatment apparatus 10 is at the desired tissue site, then 
introducer 18 is removed from the insert lumen, and electrode 16 is 
substituted in its place. In this regard, introducer 18 and electrode 16 
are removable to and from insert 14. 

Also included is an insulator sieeve 20 coupled to an insulator 
slide 22. Insulator sleeve 20 is positioned in a surrounding relationship 
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to electrode 16. insulator slide 22 imoarts a slidabie movement of the 
insulator sleeve along a longitudinal axis of electrode 16 in order to 
define an electrode conductive surface what begins at an insulator 
sleeve distal end. 

A thermal sensor 24 can be cositioned in or on electrode 16 or 
introducer 18. A thermal sensor 25 is positioned on insulator sleeve 20. 
In one embodiment, thermal sensor 24 is located at the distal end of 
introducer 18, and thermal sensor 25 is located at the distal end of 
insulator sleeve 20. at an interior wall which defines a lumen of insulator 
sleeve 20. Suitable thermal sensors include a T type thermocouple with 
copper constantene, J type, E type, K type, thermistors, fiber optics, 
resistive wires, thermocouples IR detectors, and the like. It will be 
appreciated that sensors 24 and 26 need not be thermal sensors. 

Catheter 12, insert 14, electrode 16 and introducer 18 can be 
made of a variety of materials. In one embodiment, catheter 12 is black 
anodizid aluminum, 0.5 inch, electrode 16 is made of stainless steel, 18 
gauge, introducer 18 is made of stainless steel, 21 gauge, and insulator 
sleeve 20 is made of poiyimide. 

By monitoring temperature. RF power delivery can be accelerated 
to a predetermined or desired levet. Impedancejs used to monitor 
volt age and curr ent. The readings of thermal sensors 24 and 26 are 
used to regulate voltage and current that is delivered to the tissue site. 
The output for these sensors is used by a controller, described further in 
this specification, to control the delivery of RF energy to the tissue site. 
Resources, which can be hardware and/or software, are associated with 
an RF power source, coupled to electrode 16 and the return electrode. 
The resources are associated with thermal sensors 24 and 25, the 
return electrode as well as the RF power source for maintaining a 
selected power at electrode 16 indecendent of changes in voltage or 
current. Thermal sensors 24 and 25 are of conventional design, 
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including but not limited to themr:s:crs. thermocouples, resistive wires, 
and the tike. 

Electrode 15 is preferably roiiow and includes a plurality of fluid 
distribution ports 28 from which a variety of fluids can be introduced, 
including electrolytic solutions, cr.emotherapeutic agents, and infusion 
media. 

A specific embodiment of the RF treatment device 10 is illustrated 
in Figure 2. Included is an electroae locking cap 28, an RF coupler 30, 
an introducer locking cap 32, insuiator slide 22, catheter body 12, 
insulator retainer cap 34. insuiator locking sleeve 36, a luer connector 
38 T an insuiator elbow connector an insuiator adjustment screw 42, a 
thermocouple cable 44 for thermal sensor 26, a thermocouple cable 46 
for thermal sensor 24 and a luer retainer 48 for an infusion device 50. 

In another embodiment of RF treatment apparatus 10, electrode 
16 is directly attached to catheter 12 without insert 14. Introducer 18 is 
slidabiy positioned in the lumen of electrode 16. Insuiator sleeve 20 is 
again positioned in a surrounding relationship to electrode 16 and is 
slidabiy moveable along its surface in order to define the conductive 
surface. Thermal sensors 24 ana 23 are positioned at the distal ends of 
introducer 18 and insuiator sleeve 20. Alternatively, thermal sensor 24 
can be positioned on electrode 16. such as at its distal end. The distal 
ends of electrode 16 and introducer 1 8 can be sharpened and tapered. 
This assists in the introduction of RF treatment apparatus to the desired 
tissue site. Each of the two distal ends can have geometries that 
essentially match. Additionally, distal end of introducer 18 can an 
essentially solid end in order to prevent the introduction of material into 
the lumen of catheter 16. 

In yet another embodiment of RF treatment apparatus 10. 
infusion device 50 remains tmplanieo in the body after catheter 12. 
electrode 16 and introducer 18 are ail removed. This permits a 
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chemotherapeutic agent, cr other '-fusion medium, to be easily 
introduced to the tissue site over an extended period of time without the 
other devices of RF treatment apparatus 10 present. These other 
devices, such as electrode 16, can ze inserted through infusion device 
50 to the tissue site at a iater time frr nyperthermia or ablation 
purposes. Infusion device 50 has an infusion device iumen and catheter 
12 is at least partially positioned in tne infusion device iumen. Electrode 
16 is positioned in the catheter iumen. in a fixed relationship to catheter 
12, but is removable from the iumen. Insulator sleeve 20 is slidably 
positioned along a longitudinal axis cf electrode 16. Introducer 18 is 
positioned in a lumen of electrode : 5 and is removable therefrom. A 
power source is coupled to eiectroce 16. Resources are associated 
with thermal sensors 24 and 26, vortage and current sensors that are 
coupled to the RF power source for maintaining a selected power at 
electrode 16. 

The distal end of RF treatment apparatus 10 is shown in Figure 
1(b). Introducer 18 is positioned in the lumen of electrode 18 T which can 
be surrounded by insulator sleeve 20. all of which are essentially placed 
in the lumen of infusion device 50. : will be appreciated, however, that 
in Figure 1(b) insert 14 can take the ciace of electrode 16, and electrode 
16 can be substituted for introducer * 8. 

The distal end of insulator sieeve 20 is illustrated in Figure 1(c). 
Thermal sensor 26 is shown as being in the form of a thermocouple, in 
Figure 1(d), thermal sensor 24 is aiso iilustrated as a thermocouple that 
extends beyond a distal end of intrccucer 18, or alternative a distal end 
of electrode 16. 

Referring now to Figures 4(a; and 4(b), infusion device 50 is 
attached to the distal end of catheter "2 and retained by a collar. The 
collar is rotated, causing catheter 12 to become disengaged from 
infusion device 50. Electrode 16 is attached to the distal end of catheter 
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12. Catheter 12 is pulled away from infusion device 50, which also 
removes electrode 16 from infusion device 50. Thereafter, only infusion 
device 50 is retained in the oody. While it remains placed, 
chemotherapeutic agents can be introduced through infusion device 50 
to treat the tumor site. Additionally, by leaving infusion device 50 in 
place, catheter 12 with electrode 16 can be reintroduced back into the 
lumen of infusion device 50 at a later time for additional RF treatment in 
the form of ablation or hyperthermia. 

In Figure 5(a), electrode 16 is shown as attached to the distal end 
of catheter 12. Introducer 18 is attached to introducer locking cap 32 
which is rotated and pulled away from catheter 12. As shown in Figure 
5(b) this removes introducer 18 from the iumen of electrode 16. 

Referring now to Figure 6(a), electrode 16 is at least partially 
positioned in the lumen of catheter 1 2. Electrode locking cap 28 is 
mounted at the proximal end of catheter 12, with the proximal end of 
electrode 16 attaching to eiectrode locking cap 28. Electrode locking 
cap 28 is rotated and unlocks from catheter 12. In Figure 6(b), electrode 
locking cap 28 is then pulled away from the proximal end of catheter 12, 
pulling with it electrode 15 which is then removed from the iumen of 
catheter 12. After electroae 16 is removed from catheter 12, insulator 
sleeve 20 is locked on catheter 12 by insulator retainer cap 34. 

In Figure 7(a), insulator retainer cap 34 is unlocked and removed 
from catheter 12. As shown in Figure 7(b) f insulator sleeve 20 is then 
slid off of electrode 1 6. Figure 7(c) illustrates insulator sleeve 20 
completely removed from catheter 12 and electrode 16. 

Referring now to Figures 8(a) and 8(b), after introducer 18 is 
removed from catheter 12. a fluid source, such as syringe 51, delivering 
a suitable fluid, including but not limited to a chemotherapeutic agent, 
attaches to luer connector 38 at the proximal end of catheter 12. 
Chemotherapeutic agents are then delivered from syringe 51 through 
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electrode 16 to the tumor site. Syringe 51 is then removed from 
catheter 12 by imparting a rotational movement of syringe 51 and pulling 
it away from catheter 12. Thereafter, electrode 16 can deliver further RF 
power to the tumor site. Additionally, electrode 16 and catheter 12 can 
be removed, leaving oniy infusion device 50 in the body. Syringe 51 can 
then be attached directly to infusion device 50 to introduce a 
chemotherapeutic agent to the tumor site. Alternatively, other fluid 
delivery devices can be coupled to infusion device 50 in order to have a 
more sustained suppiy of chemotherapeutic agents to the tumor site. 

Once chemotherapy is completed, electrode 16 and catheter 12 
can be introduced through infusion device 50. RF power is then 
delivered to the tumor site. The orocess begins again with the 
subsequent removal of catheter 12 and electrode 16 from infusion 
device 50. Chemotherapy can then begin. Once it is complete, further 
RF power can be delivered to the tumor site. This process can be 
repeated any number of times for an effective multi-modality treatment 
of the tumor site. 

Referring now to Figure 9, a block diagram of power source 52 is 
illustrated. Power source 52 includes a power supply 54, power circuits 
56, a controller 58, a power and impedance calculation device 60, a 
current sensor 62, a voltage sensor 64, a temperature measurement 
device 66 and a user interface and display 68. 

Figures 10(a) through 10(g) are schematic diagrams of power 
supply 54, voltage sensor 64, current sensor 62, power computing 
circuit associated with power and impedance calculation device 60, 
impedance computing circuit associated with power and impedance 
calculation device 60. power control circuit of controller 58 and an eight 
channel temperature measurement circuit of temperature measure 
device 66, respectively. 
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Current deiiverec throucr each electrode 16 is measured by 
current sensor 62. Voltage between the electrodes 16 is measured by 
voltage sensor 64. Impeaance and power are then calculated at power 
and impedance calculation device 60. These values can then be 
displayed at user interface 68. Signals representative of power and 
impedance values are receiver ry controller 58. 

A control signal is generated by controller 58 that is proportional 
to the difference between an acrjai measured value, and a desired 
value. The control signal is usee by power circuits 56 to adjust the 
power output in an appropriate amount in order to maintain the desired 
power delivered at the respective electrode 16. 

In a similar manner, temceratures detected at thermal sensors 24 
and 26 provide feedback for maintaining a selected power. The actual 
temperatures are measured at temperature measurement device 66, 
and the temperatures are displayed at user interface 68. Referring now 
to Figure 10(h), a control signal is generated by controller 59 that is 
proportional to the difference between an actual measured temperature, 
and a desired temperature. The control signal is used by power circuits 
57 to adjust the power output in an appropriate amount in order to 
maintain the desired temperature delivered at the respective sensor 24 
or 26. 

Controller 58 can be a digrtal or analog controller, or a computer 
with software. When controller 53 is a computer it can include a CPU 
coupled through a system bus. On this system can be a keyboard, a 
disk drive, or other non-volatile memory systems, a display, and other 
peripherals, as are known in the an. Also coupled to the bus are a 
program memory and a data memory. 

User interface 68 includes coerator controls and a display. 
Controller 58 can be coupled to imaging systems, including but not 
limited to ultrasound. CT scanners and the like. 

F \WPOOCS\PD\ZOMDUCi: QC2 

Attorney OocKei No ZOMD 101 1 -0 



Current and voltage are used to calculate impedance. 
Diagnostics can be performea cotically, with ultrasound, CT scanning, 
and the like. Diagnostics are cerformed either before, during and after 
treatment. 

The output of current sensor 62 and voltage sensor 64 is used by 
controller 58 to maintain the selected power level at electrodes 16. The 
amount of RF energy delivered controls the amount of power. A profile 
of power delivered can oe incorporated in controller 58, and a pre-set 
amount of energy to be aeiiverec can also be profiled. 

Circuitry, software and feedback to controller 58 result in process 
control, and the maintenance of the selected power that is independent 
of changes in voltage or current and are used to change, (i) the 
selected power, including RF, ultrasound and the like, (ii) the duty cycle 
(on-off and wattage), (iii) bipolar energy delivery and (iv) fluid delivery, 
including chemotherapeutic agents, flow rate and pressure. These 
process variables are controlled and varied, while maintaining the 
desired delivery of power independent of changes in voltage or current, 
based on temperatures monitored at thermal sensors 24 and 26 at 
multiple sites. 

Controller 58 can oe micrcorocessor controlled. Referring now to 
Figure 1 1 , current sensor 62 ana voltage sensor 64 are connected to 
the input of an analog amplifier 70. Analog amplifier 70 can be a 
conventional differential amplifier circuit for use with thermal sensors 24 
and 26. The output of analog amDiifier 70 is sequentially connected by 
an analog multiplexer 72 to the inout of analog-to-dig itat converter 74. 
The output of analog amplifier 72 is a voltage which represents the 
respective sensed temperatures. Digitized amplifier output voltages are 
supplied by analog-to-digital converter 74 to a microprocessor 76. 
Microprocessor 76 may be a type 68HCU available from Motorola. 
However, it will be appreciated tr.at any suitable microprocessor or 
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general purpose digital or analog computer can be used to calculate 
impedance or temperature. 

Microprocessor 75 sequentially receives and stores digital 
representations of impedance ana temperature. Each digital value 
received by microprocessor 76 corresponds to different temperatures 
and impedances. 

Calculated power and impedance values can be indicated on 
user interface 68. Alternatively, cr in addition to the numerical indication 
of power or impedance, calculates impedance and power values can be 
compared by microprocessor 76 with power and impedance limits. 
When the values exceed predetermined power or impedance values, a 
warning can be given on interface 68. and additionally, the delivery of 
RF energy can be reduced, modified or interrupted. A control signal 
from microprocessor 76 can modify the power level supplied by power 
supply 54. 

An imaging system can be used to first define the volume of the 
tumor or selected mass. Suitable imaging systems include but are not 
limited to, ultrasound, CT scanning, X-ray film, X-ray fluoroscope, 
magnetic resonance imaging, electromagnetic imaging and the like. 
The use of such devices to define a volume of a tissue mass or a tumor 
is well know to those skilled in the arc. 

Specifically with ultrasound, an ultrasound transducer transmits 
ultrasound energy into a region of interest in a patient's body. The 
ultrasound energy is reflected by different organs and different tissue 
types. Reflected energy is sensed by the transducer, and the resulting 
electrical signal is processed to provide an image of the region of 
interest. In this way, the volume to be ablated is ascertained. 

Ultrasound is employed to image the selected mass or tumor. 
This image is then imported to user interface 68. The placement of 
electrodes 16 can be manced. ana RF energy delivered to the selected 
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site with prior treatment planning. Ultrasound can be used for real time 
imaging. Tissue characterization of the imaging can be utilized to 
determine how much of the tissue is heated. This process can be 
monitored. The amount of RF cower delivered is low, and the ablation 
or hyperthermia of the tissue is siow. Desiccation of tissue between the 
tissue and each needle 15 is minimized by operating at low power. 

The following examples illustrate the use of the invention with two 
RF treatment apparatus with two electrodes shown in Figure 12, or a 
pair of two electrodes, that are used in a bipolar mode to ablate tissue. 

EXAMPLE I 
Exposed electroae length: 1.5 cm 

Distance between electrodes: 1 .5 cm 

Power setting: 5 W 

Ablation time: 1 0 min. 

Lesion size: 

width: 2 cm 

length: 1 1 cm 
deptn: 1.5 cm 



EXAMPLE 2 

Exposed electrode length: 1 .5 

Distance between electrodes: 2.0 

Power setting: 7.0 

Ablation time: 1 0 min. 
Lesion size: 



width: 2.8 cm 

lengrn: 2.5 cm 

deptr.: 2.2 cm 
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EXAMPLE 3 
Exposed eiectroae length: 2.5 cm 

Distance oetween eiectrodes: 2.0 cm 

Power setting: 10 W 

5 Ablation time: 10 mm 

Lesion size: 

width: 3.0 cm 

tengtn: 2.7 cm 
deptn: 17 cm 

10 

EXAMPLE 4 
Exposea electrode length: 2.5 cm 

Distance between eiectrodes: 2.5 cm 

Power setting: 8 W 

1 5 Ablation time: 1 0 min. 

Lesion size: 

width: 2.8 cm 

length: 2.7 cm 
depth: 3.0 cm 

20 

EXAMPLE 5 
Exposea electrode length: 2.5 cm 

Distance between eiectrodes: 2.5 cm 

Power setting: 8 W 

25 Ablation time: 12 min. 

Lesion size: 

width: 2.8 cm 

lengtn: 2.8 cm 
deptn: 2.5 cm 

30 
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EXAMPLE 5 
Exposea eiectroae isngth: 
Distance Derweer. electrodes: 
Power setting: 
Ablation time: 
Lesion size: 

width: 3,0 cm 

lengtn: 3.0 cm 

deptn: 2.0 cm 

EXAMPLE 7 



2.5 cm 
1.5 cm 
8 W 
14 min. 



^ 20 



With return electroae at 1.5 cm 
Exposed electrode length: 
Distance between electrodes: 
Power setting: 
Ablation time: 
Lesion size: 

width: 3.0 cm 

lengtn: 3.0 cm 
depth: 3.0 cm 



2.5 cm 
2.5 cm 
8W 
10 min. 



25 



30 



EXAMPLE 8 
Exposed electrode sength: 
Distance between electrodes: 
Power setting: 
Ablation time: 
Lesion size: 

width: 3.5 cm 

lengtn: 3.0 cm 



2.5 cm 
2.5 cm 
10W 
12 min. 
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depth: 



2.3 cm 



10 



EXAMPLE 9 
Exposed electrode length: 
Distance oetween electrodes: 
Power selling: 
Ablation time: 
Lesion size: 

width: 3.5 cm 

length: 3.5 cm 
depth: 2.5 cm 



2.5 cm 
2.5 cm 
11 W 
11 min. 



15 



20 



EXAMPLE 10 
Exposed electrode length: 
Distance between eiectrodes: 
Power setting: 
Ablation time: 
Lesion size: 

width: 4.3 cm 

length: 3.0 cm 

depth: 2.2 cm 



3.0 cm 
3.0 cm 
11 W 
15 min. 



30 



EXAMPLE 11 
Exposed electrode length: 3.0 cm 

Distance between electrodes: 2.5 cm 

Power setting: 11 W 

Ablation time: 1 1 min. 

Lesion size: 

width: 4.0 cm 
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lengtn: 3.0 cm 
dept.-: 2.2 cm 



EXAMPLE 12 

Exposed eiectroae iength: 4.0 cm 

Distance between eiectrodes: 2.5 cm 

Power setting: 1 1 

Ablation time: 16min. 
Lesion size: 

width: 3.5 cm 

length: 4.0 cm 
deptn: 2.8 cm 



EXAMPLE 13 

Two pairs of electrodes ( Four electrodes) 

Exposed electrode iength: 2.5 cm 

Distance between eiectrodes: 2.5 cm 

Power setting: 12 W 

Ablation time: 16min. 
Lesion size: 

width: 3.5 cm 

lengtn: 3.0 cm 

deptn: 4.5 cm 



EXAMPLE 14 
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Two pairs of elec^roaes (Four electrodes) 
Exposed eiectro c e length: 7 



2.5 cm 



Distance oetweer. electrodes: 



2.5 cm 



Power setting: 



15 W 



Ablation time: 



14 min. 



Lesion size: 



wititn: 



4.0 cm 



lengm: 



3.0 cm 



deptr.: 



5.0 cm 



The foregoing aescripticr. of preferred embodiments of the 
present invention has been provxjed for the purposes of illustration and 
description. It is not intended to ce exhaustive or to limit the invention to 
the precise forms disclosed. Obviously, many modifications and 
variations will be apparent to practitioners skilled in this art. The 
embodiments were chosen ana cescribed in order to best explain the 
principles of the invention and its practical application, thereby enabling 
others skilled in the art to understand the invention for various 
embodiments and with various moaifications as are suited to the 
particular use contemplated, it is intended that the scope of the 
invention be defined by the following claims and their equivalents. 

What is claimed is: 
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CLAIMS 



1 1 . An RF treatment aoparatus. comprising: 

2 a catheter inducing a catfieter lumen; 

3 a removable neecie eiectroae positionea in the catheter lumen in 

4 a fixed relationship to the catheter, the treatment needle electrode 

5 inciuding a needle lumen and a needle electrode distal end; 

6 a return eiectroae; 

7 a removable introducer siidably positioned in the treatment 

8 needle lumen, the introaucer inciuding an introducer distal end; 

9 a first sensor positioned on a surface of the needle electrode or 
1 0 the introducer; 

1 i an RF power source coupied to the treatment needle electrode; 

12 and 

13 resources associated with the first thermal sensor, return 

14 electrode and the RF power source for maintaining a selected power at 

1 5 the electrode independent of changes in current or voltage. 

1 2. The RF treatment device of claim 1 , further comprising: 

2 an infusion device including an infusion device lumen, the 

3 catheter being at least carnally positioned in the infusion lumen and 

4 removable therefrom. 

1 3. The RF treatment apparatus of claim 1 , further comprising: 

2 an insulator, with an insulator distal end, positioned in the 

3 catheter lumen in a surrounding relationship to the needle electrode, the 

4 insulator being siidably positionea along a longitudinal axis of the 

5 treatment needle eiectroae to define a needle electrode conductive 

6 surface beginning at the insulator oistai end; * 
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A. The RF treatment apparatus of claim 1 , wherein the first 
sensor is positioned at the introaucer distal end. 

5. The RF treatment apparatus of claim 3, further comprising: 
a second sensor associated with the resources and positioned on 

a surface of the insuiator. 

6. The RF treatment apparatus of claim 1 , wherein the 
needle electrode distal end is sharpened. 

7. The RF treatment apparatus of claim 6, wherein the 
introducer distal end is sharpened. 

8. The RF treatment apparatus of claim 7 t wherein the 
introducer distal end is substantially flush with the needle electrode 
distal end when positioned at the treatment needle electrode distal end. 

9. The RF treatment apparatus of claim t , wherein the 
needle electrode includes a plurality of fluid distribution ports. 
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1 1 0. The RF treatment apparatus of claim 1 , wherein the 

2 needle eiectrode is operated in a Dipolar mode. 

1 1 1 . An RF treatment aoparatus, comprising: 

2 a catheter including a catneter lumen; 

3 an insert removably positioned in the catheter lumen in a fixed 

4 relationship to the catheter, the insert including an insert lumen and an 

5 insert distal end; 

6 an removable eiectrode positioned in the insert, the electrode 

7 having an electrode distal end that advances out of the insert distal end 

8 and introduces RF treatment energy along a conductive surface of the 

9 electrode; 

10 a return electrode; 

1 1 a first sensor positioned on an electrode or insert surface; 

12 an RF power source coupied to the eiectrode; and 

1 3 resources associated with the thermal sensor, return electrode 

14 and the RF power source for maintaining a selected power at the 

1 5 electrode independent of changes in voltage or current. 

1 12. The RF treatment aoparatus of claim 1 1 , further 

2 comprising: 

3 a removable introducer siidabty positioned in the insert lumen, the 

4 introducer having an introducer oistat end that reduces an entry of 

5 material into the insert distal ena as the insert is advanced through a 

6 body structure. 
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1 3. The RF treatment azoaratus of claim 1 1 , further 
comprising: 

an insulator, with an insu.a:cr distal end, positionea in a 
surrounding relationship to the electrode, the insulator being siidable 
along a longitudinal axis of the reeale electrode to define an eiectrode 
conductive surface beginning a: :r.e insulator distal end. 

14. The RF treatment acoaratus of claim 1 1 , wherein the 
electrode is advanced out of the insert distal end in a lateral direction 
relative to a longitudinal axis of the insert. 

15. The RF treatment acsaratus of claim 1 1 , wherein the first 
sensor is positioned on an elecrcae surface. 

16. The RF treatment apparatus of claim 1 1 , further 
comprising: 

a second sensor associatea with the resources and positioned on 
an insulator surface. 

17. The RF treatment asoaratus of claim 1 1 1 further 
comprising: 

a transponder positioned cn an eiectrode surface. 

1 8. The RF treatment apparatus of claim 1 7, wherein the 
transponder is positioned on the electrode distal end. 

19. The RF treatment apparatus of claim 1 1 , wherein the 
electrode is hollow and includes a Plurality of fluid distribution ports. 
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20. The RF treatment apparatus of claim 1 1 , further 
comprising: 

an infusion device including an infusion device lumen, the 
catheter being at least partially positioned in the infusion device lumen 
and removable therefrom. 

21. The RF treatment aoparatus of claim 1 1 , wherein the 
electrode distal end is snarpeneo. 

22. The RF treatment apparatus of claim 1 1 1 wherein the 
electrode operates in a btootar mode. 
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23. An RF treatmeni apparatus, comprising: 

an infusion device tnciuaing an infusion device lumen; 

a catheter including a catheter lumen, the catheter being at least 

partially positionea in the infusion device lumen and removable 

therefrom; 

a removable needle electrode positioned in the catheter iumen in 
a fixed relationship to the catheter, the needle electrode including a 
needle lumen; 

a return electrode; 

an insulator, with an insulator distal end, in a surrounding 
relationship to the needle electrode, the insulator being slidabty 
positioned along a longitudinal axis of the needle electrode to define a 
needle electrode conductive surface beginning at the insulator distal 
end; 

a first sensor positioned on an electrode or insulator surface; 
an RF power source coupled to the treatment needle electrode; 

and 

resources associated with the first thermal sensor, return 
electrode and the RF power source for maintaining a selected power at 
the electrode independent of changes in voltage or current. 

24. The RF treatment apparatus of claim 23, further 
comprising: 

a removable introducer slidably positioned in the needle electrode 
lumen with an introducer distal end. 

25. The RF treatment apparatus of claim 24, further 
comprising: 

a second sensor associated with the resources and positioned on 
a surface of the introducer. 
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26. The RF treatment azoaratus of claim 23, wherein the 
catheter is removable from the infusion device, while the infusion device 
remains positioned in a body structure. 

27. The RF treatment aooaratus of claim 24. wherein the 
catheter, treatment needle electrcae. insulator and removable introducer 
are ail removable from the infusion device lumen, while the infusion 
device remains positioned in a boay structure. 

28. The RF treatment apparatus of claim 24, wherein the 
needle electrode distal end is sharoened. 

29. The RF treatment apparatus of claim 28, wherein the 
introducer distal end is sharpened 

30. The RF treatment apparatus of claim 29, wherein the 
introducer distal end is flush with the treatment needle electrode distal 
end when positioned at the treatment needle electrode distal end. 

31 . The RF treatment aoparatus of claim 23, wherein the 
needle electrode includes a plurality of fluid distribution ports. 

32. The RF treatment aoparatus of claim 23, wherein the 
needle electrode operates in a bipolar mode. 
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ABSTRACT 

An RF treatment apparatus includes a catheter with a catheter 
lumen. A removable needle eiectrode is positioned in the catheter 

5 lumen in a fixed relationsnip to tne catheter. The needle electrode 

includes a needle lumen and a needle electrode distal end. A 
removable introducer is slidabiy positioned in the needle lumen. The 
introducer includes an introducer aistal end. A first sensor is positioned 
on a surface of the needle electrode or the insulator. An RF power 

10 source is coupled to the needle electrode and a return electrode. An 

insulator sleeve is slidabiy positioned around the electrode and includes 
a second sensor. Resources are associated with the electrodes, 
sensors as well as the RF power source for maintaining a selected 
power at the electrode independent of changes in current or voltage. 
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IN THE UNITED STATES P ATENT AND TRADEMARK OFPirF 

PATENT APPLICATION 



In re Application of 
inventor(s): Edwaras. et. al. 
Application No.: 08/295.166 
Filed: August 24, 1 994 

Title: RF TREATMENT APPARATUS 



DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereoy declare that my residence, post office address and citizenship 
are as stated below next to my name; first and joint inventor of the subject matter which is claimed and for 
which a patent is sought on the invention entitled: 

RF TREATMENT APPARATUS 

the specification of which (check applicable ones): 
is attaches hereto; 

X was filed with the above-identified "Filed" date and "Application No." 

was amenaed on (or amended through) 



I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment(s) referred to above. I acknowledge the duty to disclose 
information which is matenal to the examrnaaon of the aopiication in accordance with Title 37, Code of Federal 
Regulations, §1.56. 

I hereby declare that all statements maae herein of my own knowledge are true and that alt statements 
made on information and belief are beiievea to be true, and further that these statements were made with the 
knowledge that willful false statements ana the like so made are punishable by fine or impnsonment, or both, 
under §1001 of Title 18 of the United States Code ana that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 

(1) Full name of sole 

or first inventor Stuart D. Ed warns 

(1) Residence: 1681 Austin Avenue 

LOS Altos. CA 94024 



(1) Post Office Address: same 



(1) Citizenship: LLS 

(1) Inventor's signature: _ 
Ml Date: IQ/^ftV 




(2) Full name of second 

joint inventor: James Baker 



(2) Residence: 4292-P Wilkie Way 



Palo Alto. CA 94306 



(2) Post Office Address: same 



(2) Citizenship: LIS, 



(2) Inventor's signature: ^^/f/^ 
(2) Date: )fllV^ 




(3) Fuil name of third 

joint inventor Bruno Strut 



(3) Residence: 918 Bautista Court 



Palo Alto. CA 94303 



(3) Post Office Address: same 



(3) Citizenship: U.S ^ 



(3) Inventor's g, ^ q+tifa ' ^^^^ ^ — — ^/^Z^-L^, 
(3) Date: \D (4 faH 



(4) Full name of third 

joint inventor Ronald G Lax 



(4) Residence: 10724 Glenbrook Estates Court 



Grass Vailev. CA 95945 



(4) Post Office Address: same 



(4) Citizenship: UJL 2_ 



(4) Inventor's signature: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
PATENT APPLICATION EXAMINING OPERATIONS 
Applicant: STUART D. EDWARDS ET AL. Group Art Unit: UNKNOWN 

Serial No: 09/364,203 Examiner: UNKNOWN 

Filed: August 16, 1999 

Title: RF TREATMENT APPARATUS 



ASSOCIATE POWER OF ATTORNEY 

Please recognize the following attorneys as our associate attorneys in respect of the 
above-identified patent application: 



Dated: 



Name 
Charles L. Ghoiz 
Richard A. Neifeld 
Alton D. Rollins 
James R. Boler 
W.Todd Baker 



Reg. No. 
26,395 
35,299 
34,083 
37,058 
45,265 




Paul Davis 
Reg. No. 29,294 
Attorney for Applicant's 

Assignee 
Tel: (650) 493-9300 



Received Time Nov. 23. 1 : 20PM 
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TN THF I JNITF.n STATRS PATENT A. TRADEMARK OFFfCF, 



IN RE APPLICATION OF 
STUART D. EDWARDS ET AL. 



SERIAL NO. UNAS SIGNED 
(CONTINUATION OF USSN: 09/364,203) 

FILED: HEREWITH 

FOR: RF TREATMENT APPARATUS 



: GROUP ART UNiT: UNKNOWN 

: DEC 0 2 1999 

: EXAMINER: UNKNOWN 
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STATEMENT PET ,ETTNfl TNVENTOR 
UND ER 3 7 C.F.R. 1, 63(d)(2) 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Applicants herein request deletion of James BAKER, Bruno STRUL, and Ronald G. 
LAX as named inventors under 37 C.F.R. § 1.63(d)(2). 

Claims 1-32 have been canceled, leaving Claim 33 in the present application. As a 
result, the contributions of James BAKER, Bruno STRUL, and Ronald G. LAX are no 
longer being claimed in the application, and so the deletion of these names is respectfully 
solicited. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Crystal Square Five-Fourth Floor 
1755 Jefferson Davis Highway 
Arlington, Virginia 22202 
(703)413-3000 
Fax#: (703)413-2220 



Charles L/Gholz 
Registration No. 26,395 
Attorney of Record 



